A 26-year-old man presented chest oppression. He had pectus excavatum associated with Loeys-Dietz syndrome and a history of redo aortic root replacement with the modified Bentall technique using an 8-mm long interposed graft to the left coronary ostium. Coronary angiography revealed severe stenosis of both left coronary ostium and proximal left anterior descending artery, which was supposed to be resulted from thrombosis in the interposed graft. The left coronary system was bypassed through a left thoracotomy, which was suitable in this patient because the pectus excavatum would prevent harvest of the left internal thoracic artery through re-median sternotomy and to avoid potential sternal reentry injury of the heart. Although the left anterior descending artery was easily accessed under off-pump technique, exposure and anastomosis of the circumflex coronary artery was more difficult than expected without cardiopulmonary bypass as the pectus excavatum and adhesion of the heart prevented anterior shift and rotation of the heart.
Introduction
Anastomotic complication of the interposed graft after the Bentall procedure is a rare but life-threatening complication. We describe a case of severe stenosis between the long interposed graft and the left coronary ostium (LCO) after a redo Bentall using Svensson's modification. 1) This patient had pectus excavatum associated with Loeys-Dietz syndrome (LDS), and under-went coronary artery bypass grafting (CABG) to the left coronary system through a left thoracotomy approach. Management of this case and possible causes of coronary ostial stenosis after the modified Bentall are discussed.
Case Report
A 26-year-old man was admitted to our hospital. He had been diagnosed with LDS and had pectus excavatum. At 16 years of age, he underwent aortic root replacement through a median sternotomy. Both coronary arteries were reconstructed by the button technique. At 23 years of age, redo aortic root replacement through re-median sternotomy was required for pseudoaneurysmal formation of the aortic root. The modified Bentall technique using an 8-mm interposed graft to the LCO was applied because the LCO was tightly bound to the surrounding tissue. The right coronary artery was re-reconstructed by the button technique. Postoperative computed tomographic coronary angiography (CTCA) showed no stenosis between the interposed graft and the LCO. Twelve months after surgery, CTCA revealed severe stenosis between the interposed graft and LCO and proximal stenosis of the left anterior descending artery (LAD) ( Fig. 1) . CABG to the LAD and left circumflex coronary artery (LCX) via a left thoracotomy was performed because pectus excavatum would prevent harvest of the left internal thoracic artery (LITA) through re-median sternotomy ( Fig. 2) and to avoid potential injury during re-sternotomy. The proximal part of the LITA was easily accessed under an anterolateral incision at the fifth intercostal space and could be dissected proximally to the first intercostal space. The LITA was transected at the level of the fifth intercostal space as the distal LITA was strictly adhered. The LITA-radial artery (RA) composite graft was made for extension of the conduit and was anastomosed to the LAD by the off-pump technique. The pectus excavatum and adhesion of the heart prevented anterior shift and rotation of the heart. Thus, cardiopulmonary bypass was instituted to obtain good exposure of the posterolateral branch of the LCX. The residual RA graft, which was proximally anastomosed to the descending aorta, was anastomosed to the posterolateral branch by an on-pump beating technique. The patient became free of symptoms and is now in good condition.
Discussion
Anastomotic complications of the interposed coronary graft after the Bentall procedure is a rare but life-threatening complication. Sekine, et al. reported a patient with stenosis between a Dacron interposed graft and the coronary artery and supposed that the cause of the stenosis was intimal proliferation caused by turbulent blood flow. 2) On the other hand, Nakahira, et al. reported favorable outcomes without any complications regarding the interposed graft during follow-up after the modified Bentall procedure using Svensson's modification. 3) In this case, we re-reconstructed the aortic root using Svensson's modification because the LCO was tightly bound to the surrounding tissue. We believe that the stenosis of both the LCO and proximal LAD may have resulted from thrombosis secondary to turbulent blood flow in the interposed graft because this patient received anticoagulation alone before CABG. Therefore, we recommend antiplatelet therapy, in addition to anticoagulation after the modified Bentall technique when using a long interposed graft to the coronary artery.
The left thoracotomy approach is a well-known technique in cardiac surgery, and was also reported being useful for cardiac operations in patients with pectus excavatum. 4, 5) In this patient, who underwent a redo Bentall procedure, the right coronary artery as reconstructed by the button technique was very close to the sternum, which made repeat median sternotomy much more dangerous. Moreover, the LITA could not be dissected via repeat median sternotomy because of the pectus excavatum. Consequently, this patient was a good candidate for CABG through a left thoracotomy, from which both the LAD and the LCX could be accessed, and the LITA could be easily harvested although we experienced problematic exposure of the proximal LCX with the off-pump technique as the pectus excavatum and adhesion of the heart prevented anterior shift and rotation of the heart.
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